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(54) Web Interfacing device 

(57) Web access functionality is embedded in a 
device (10) comprising a web server (14) providing 
access to the user interface functions for the device (10) 
through a device web page (18), and a network inter- 
face (12) in the device (10) enabling access to the web 
page (18) by a web browser (40) such that a user of the 
web browser (40) accesses the user interface functions 
for the device (10) through the web page (18). 
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on ,hI!!!- PreSe ? T PertainS to the {ield 01 ^ interfaces to devices, particularly, this invention relates to 
embedding web access functionality into devices to provide enhanced and widely accessible user interlace functions 
d „ evices ,ncludin 9 <*» equipment, home-based equipment, and lab equipment, as well as a vari- 
21^ =^^ . C ° mm0nly device (pec " ic irrte rlace functions. Such devices may also be 
SSEESJSSS ST" e T i P mert u include8 ' to example - P rintere - *" "«chines. copiers, and various types of 
SZZZST IT 0 "? dW,CeS - Home " based devices '"elude home entertainment equipment such astelevi- 
10 Z tTjEl'T ° ? /e ?. and reCOrtierS 88 W8 " 88 securi * s ^ automobiles appliances, thermostat. 
2 1!' T Pmert tndudeS measureme nt devices such as oscilloscopes, spectrum analyzers and othe 
types of measurement equipment as well as networking equipment. 

Hicn.I!!^" 16 ^ T han i SmS * SUCh dWiCeS COmmonly include relalive, y sim P' e and low cost user input and 
2X ^? ■ S,mp 6 mecnanisms includ e. for example, light emitting elements such as LED/LCD ele- 
« ZS? Va " 0US tyP6S ° f 8imple input buttons or switenes - Sucn sim P |e mechanisms are typically constructed 

^ for «!* *»"«■■ Unfortunately, such simple user interface mechanisms severely limit the 

range and flexibility of the user interface functions provided by such devices 

int^t ^? erfaCe Ji ,n l 0n ! °! 8 dwiCe be enhanced bv *• implementation of a screen-based user 
I J^oTJr wrth ! n f ,he Ca F ° r eXamp,e ' SUCh a dwiCe "V '"dude a display screen, and a rendering ptoc - 
,T ^T* 6 """"^ for 9eneratin9 3 9ra P hical «* interfac e stable for the particular Jpeof 
2S2TIK?h t0 !2 n ^ 7* renderin9 meChanisms « usua,,v ^"^e and increase the overall 
9 lyP '. Cal,y unsuitab,e for lower devices targeted for a relatively large mass market. 

Moreover, displayscreens and associated hardware may be to, bulky for the size constraints of man/devices 

A screen-based user interface may be provided for a device using an external computer system. For example the 

SnS^^ 

S , 8 8P !? iallZed handware interface - Tne extemal comDuter dually executes a set of soft- 
ware for communica ^ and user interface to the device. The external computer system may implement a screen- 
based userinterface for thedevice. The external computer system may also execute vi^ serve soLre that eTabS 

"I?!"* br0WSere to aCC6SS *• compu,er and in ,um the user interface of the device 
t^2^Sl^." U 2rf """I? C0mpU,8r SySt6m 9 rea "y ^ses thewst of providingascreen-base user inter- 
feS SlfTSf' 5 ? P " 0r ° 0n,pu,8r 8X816,11 1)386(1 Solutions re " uire •» development of special- 
software for each particular type of device. Moreover, such specialized software for a parti Jar device from a 

JIS? ^? ^ 9 P ' atformS **** ^^toe^VoMngsupWtortede^.FurtteZe 

Th B ^^^ l0WC0St ' and enhanced userinterfacefunctionsforadevice is disclosed 

Thesoluhomnvolveser^eddingwebaccessfunctionalityirto 

web paga The device includes an embedded network interface that enables access to the device wS?by a w2 
^erAuserofthe web browser accesses me user Menace functions for the device through the 2 

ory^inpuVoulputarcurtrythatnomHllyperfo^^ 

required for dedicated web server hardware for the device. e extra cost ana space 

rlZ^T ' nClUd,n9 ** ^ WkJe W6b P^ 0 " 01 *• ,rtemet - costs of providing screen bas^i 
interface mechanisms are exported away from the device and do not require an external computer to provide a devSe 

1!^ 11,6 m l h0dS ind mechan isms disclosed herein provide screen based user-frieSy rrteS to 
variety of devices without the necessity to develop expensive hardware and software applications ESSXlE? 
Represent methods and mechanisms employ web technokwsothatacsesstoade^ 

£e^n^^^ 

The user interface information is packaged using the Hyper-Text Markup Language (HTML) and is transrjorted 
acceding to t» Hyper-Text Transfer Protocol (HTTP). The HTML and HTTP protocols ^cSniSSSS 
22 w *J"^e« independent of the platform that executes the web browser. The present SSSSSSuSi 
need of an industry-wide Application Programming Interface (API) to unify the control and use of ZS 

Other features and advantages of the present invention will be apparent from the detailed description that follows 
™ e ""■"*» described with respect to particular exemplary embodiments the^^refe^cTS 
accordingly made to the drawings in which: reierence is 
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■ ,he 9U d£L S ^ 

Figure 3 illustrates an example device web page for a printer device; 

10 d"S; Sh0WS 8 ^ ° r9aniZati0n ° r in,ranet th8t enables access to the d «*» Pases of differing 
Rgure 5 illustrates access to device web pages through the Internet world-wide web. 
faJ££L a SoT 98 1° ***** Web aocess ^onaHty that provides device-specific user inter- 

SserS S^'ET^.' ? * JT" Pertainin9 10 *• device 10 v * 8 controVmonitor^ 20 *£ 
web server functions according to the Hyper-Text Transfer Protocol (HTTP) 

The web server 14 receives HTTP commands through the network interface 12 that specify a predetermined Uni. 

?n r a l deV ' Ce ^ information - ^ HTTP commands may also be used to transfer inforSon 

mrsr H TT?sn™ 

In response to an HTTP command targeted for the device 10. the web server 14 generates a web page 18 that 

The webserver 14 generates the web page 18 dynamically to reflect the updated state of the information oerteinino 
the HTTP protocol that enable vanous control functions for the device 10 to be initiated from a web client via the com 
p^ed*^ ft^lTTP and H^L^otoools 3 ^ con,a ' n tex1, • ma 9 e s, multimedia files, forms, tables oTany objM ty^ sup- 

..e. externaltothedev.ee 10. The additional web pages external to fttd^lOm^biltxKSi^SS 

communication network or on the Internet world wide web. example, on a local 

ThedeviralOrepresentsawidevarietyofdevicesincliKlingdevicessu* faxmachines coolers enm 

also represents a vanety of measurement instruments including oscilloscopes, and spectrum analyzers and other toes 

ai^^^^^ 

SSTnSo 7^°" p "" r Kne communica «0" «"ks. and radio and infrared oo^ttZS?S 
communication path 22 may also be a direct Internet connection to the world-wide web 

a JXr!^^^ 10. The device 10 includes a processor 200. a memory 210 

a set of device-specif .c hardware 300 along with a set of input/output circuitry 220 that enables communicator Zs the 
conmin.catonpath22.rneprocessor200 performs^ 

fn^elSm^ 

ilrlSf «r J? £ u 006880 ' 200 St0res the web pa S e 18 in »» mem0f y 21 ° which may also be used to store 
information associated with normal device-specific functions. 

imJH^ emb< f™! nt ' tne devi <* 10 is a printer device wherein the processor 200 and the memory 210 oreform 

^^ZT^ anmy 220 prWideS netw °' k access to the printer device 10. The web senJ^SSJte 
embedded into the printer device 10 by providing software or firmware for the processor 200 and by Salome* 
available in the memory 210 and by using the existing inputfoutput circurtry 220 such as EtherneUiXy S 
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HTML files. 

OP Jl an ^ efT ?° dim ! l nt ' * ie d6ViCe 10 iS 8 vWe0 P^ecorder wherein the processor 200 and the memory 210 
r^L J^T : eadm9 Vid6 ° ^ audi ° informa1i0n from and "^"9 video and audio information to TZZ 
* SSUSt T 9 ^ 8 '- ^ **"P«* "ardware 300 includes medTa aS 

naraware such as motors and magnetic heads and associated circuitry for reading and imparting information onto Z 

In yet another embodiment, the device 10 is a washing machine wherein the processor 200 and the memo™ 2m 
» preform funrtons for comrofling wash cycles. The device-specific hardware 300 kSZhS» such as n^l 
aSSOda,ed 71,6 WCb ^ * 2 Tthe ^waTh ng nScS neCS 

f5 rm?n e r^?!Z^ n *° na,i ! y ^ device 1 0 includ <s software executed by the processor 200 that services the 
^hIS^T ? ! £ The prOCeSSOr 200 also axecut6S communication software that drives the input/out- 
ware that performs control and information monitoring arrf logging fun^ns of the monitoV 16 

20 chin inr a !2n r a e n n ^ iment '^ e W8b S6rVer fUnCti ° nS 01 ,he device 10 are ^P'emented on a single integrated circuit 
l*'"^'" 98 ^^ InsuchanenWnSrt 

in ^nT^nl^'T^" I!" 9 server,unctions o' *e device 10 are implemented with a state machine 

im T"™*' ? e d8ViCe 1 ° iS 3 C0ntr0,,er modu,e or «W contained in an auSoile The 
nput/o^jlputarcurtry 220 such as cellular transm^ 

tusmformation forme airtomc^ 18 owser io access control and sta- 

i m J/n^? er emb0d ^ e,,t ' dWiCe 10 18 a 01388 stora 9 e device 6uch 38 a «sk drive or CD-ROM drive The 
..put/output circuitry 220 such as local area network interface circuitry enables a web browser to acc^cortrol an* 
status .nformabon for the mass storage device which is contained in the web page 1 8 

n y«an^eren*odiment >m edevice10i^ Theinout/out 
EIZS ^ SUCh " '"^ C ° mmunicaSon 0^ P°»er line communication XS?3E m 
pagers computer to access control and status information for the audio system which is corteinecHn th^web 

vnbJS 8 ^" 10 ^ 21 k be ! ^ mem0ry 81,0,1 88 readonl * memor * a ,lash memory, or a disk drive or may be a 
^.ZT^ HTML format or may be generated on the fly without being stored in the device 10. 
thedSo^S 

Z 1 TZL • V? h0me " ba f ed net "°*30 maybe implemented with a variety of communication mechanisms suitable 
™^, bro "!; " *"* «'»I«*Q*<ol» 1 »M*g»n imaoes. multimedia oMeos 

The home-based network 30 may also enable communication among a set of devices 50-52 The devices 50-52 

Z^tS'SLSi?? aPP "' anCeS ' ^ ^ 8yStemS ' h ° me ^ertainmen. dLcJaStifning 
systems .and hot-tubs. Any of the devices 50-52 that irtplemem the device web page mechanisrnsdisdreed herein mav 
prov^e device specific user imerfa^w^ 

corrZL^T^ J!? bS mMM 8 COmputer system 1,181 6X6011,68 a set of web browser software. Such a 
pZr^inSn^r 

££Z »1 hlf T P,alformS ' MaC ' nt0Sh p,a,formSl Unix platforms as we " es any other platform capZ of 
execrtngwAbrcwser software^ 

- lofclweb^ 

low cost web browser devices and network computers. 

0 nf 0 « U a S MB aCCeSSeS ^ C0 " ,r0ls ,he u8er interface function8 01 the d6viC6 10 WnQ the web browser 40 The user 
entere a URL corresponding to the device 10 into the web browser 40. In response. ft. web browseT 4oTrarSJre an 
HTTP command wh,ch includes the entered URL over the home-based netwcS, 30. The d^7Z£££E£ 
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command via the communication path 22 and recognizes the URL contained therein. 

in H™l ^ M^S 0di ^ nt, theirt ° rma « on,or ^"* page 18 is periodically updated by the processor 200 and is stored 
in HTML format .n the memory 21 0. In such an embodiment, the processor 200 reads the web page 1 8 from the mem- 

5 Network 3 0 reSPOnSe t0 ^ C ° mmand transfers 4,16 web ^9° 18 to *• web bowser 40 via the home based 

.oJl^frr * °"* odiment ' 9,6 P™* 880 ' 200 iterates web page 18 on the fly in response to the HTTP 
command from the web browser 40. In such an embodiment, the processor 200 obtains information pertaining to the 
dev.ce from the devce-specific hardware 300 after receiving the HTTP command and recognizing me uTl conWrS 

» ieZ^l* 0 ^ 00 formate the in,orma1ion into *• H ™ L ,orma * that ** ines *• «* p!?i 8«fSS2 

w the HTML formatted information to the web browser 40 via the home based network 30 

h JTll " le !! * rans,erred acco'di'ig to the HTTP protocol which specifies the URL corresponding to the web 
browser 40 The web browser 40 receives the HTML file and renders the web page 1 8 on the display 42 

printlTdwicT" 9 18 8 " eX8mPle H ™ L m defin6S * 8 18 inanemb «liment wherein the device 10 isa 

15 

<TITLE>Printer Home Page</TITLE> 
<Hl>home page for device 10</H1> 
<HR> 

The following information pertains to 
the device 10 which in this example 
is a printer 
<table border> 

<caption> Printer with a URL </caption> 
<TR> 

<TD>Printer Name</TD>Portdv9</TD> 
</TR> 
<TR> 

<TD>Administrator</Tl><TD>Mr. John Doe</TD> 
</TR> 

<TR> 

<TD>Location</TDxTD>Building 1U</TD> 
</TR> 

</TABLE> 

<P> 

<A HREF "http://www.hpsc.com"> Service Contract</A> 
<P> 

<A HREF * "http://www.hpsupl.com"> Suoolies 
ordering</A> 

45 <p> 

<A HREF = "http://www.hpl.hp.com"> Future 

Products</A> 

<P> 

so <HR> 
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STi I "I"*!! 68 ^ 6 WSb me 1 8 for ,h ° ^P' 6 "™ L ,ile ^ above whereinthedevicelOisaprinter The 
2S?K 1 «* °" the diSP ' ay 42 by web tKWKK 40 in res P° nse to *• sample HTML <£*tt tah 
s^CrS^ 

The page title 70 is defined by the HTML (TITLE) Printer Home Page</TITLE> coding shown above. The header 
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section 60 is defined by the HTML code < H1 )Home Page for device 10(/H1 ) in the HTML file shown above The ASCII 

2£Hf ! t8Xt COntained in *" HTML file shown abwa 1,18 ^le section 64 is defined with coding in the 
HTML file shown above and provides information pertaining to the printer including a printer name, an administrator 
and a location for the printer. ' 

The hyperlinks 66-68 defined in the HTML file shown above direct the web browser 40 to other web pages for var- 
ious pnnter support functions. For example, the hyperlink 66 "Service Contract" may be selected by the user with the 
selection device 44 to direct the web browser 40 to the URL "nttp7/www.hpsc.com" for information regarding printer 

information for future printer products from the manufacturer of the printer device 10. 

The web page 18 for the printer may also include manuals, parts lists, and other associated publications These 
puUication may be stored within the device 10 in, for example, a nonvolatile memory, or may be referenced elsewhere 
via hyperlinks contained in the web page 1 8. These publications contain dynamic information such as updated manuals 
as well as new and updated software driver routines for the device 10. 

Figure 4 shows a large organization network 80 that enables access to the device web pages of the device 10 and 
the devices 50-52. The large organization network 80 may be referred to as an Intranet and may be implemented with 
a variety Of communication mechanisms including local area networks connected together by various types of commu- 
nication links. 

Any one or more of a set of computer systems 90-92 coupled to the large organization network 80 may access the 
device web pages of the devices 1 0 and 50-52. The computer systems 90-92 may execute one or more of a variety of 
20 available web browser software or may have web browser functions built in. 

A user of one of the computer systems 90-92 enters a URL corresponding to the desired one of the devices 10 and 
50-52 into the corresponding web browser application. In response, the particular web browser application as an HTTP 

Sf^flu COmma " d that Specifies *• desired URL w lar 9 e organization network 80. The device 

„ 1 ^ HTTPco ™ and recognizes the URL contained therein. In response, the targeted device transfers an 

urn .1 thatde,,nes te device web P a 9 e lar 9e organization network 80. The transfer of the HTMLfile specifies the 
URL of the ong.nat.ng HTTP client computer system from among the computer systems 90-92. The originating HTTP 
client computer system recognizes its URL and receives and then renders the device web page to the user 

Figure 5 illustrates access to device web pages through a direct Internet connection to the world-wide web 100 
so browSo* 96 ^ * ** dSViCe 10 ^ be 3CCeSSed ^ any "* client on the wor'd-wMe web 100 including the web 
In addition, a communication system 102 functions as a communication bridge between the world-wide web 100 
and a local area network 120 and a communication system 104 functions as a communication bridge between the 
workHmde web 100 and a home base network 130. As a consequence, any other HTTP clients coupled to the local 
area network 120 or the home-base network 130 may access the device web pages in a device 108. a device 106 or 
the devree 10. In addition, the web browser 40 or any HTTP client on the world-wide web 100 may access the dev fee 
web pages of the devices 106 and 108. 

The embedded web server functionality described herein enables a variety of widely accessible device interroga- 
tion and control functions for a particular device as well as for sets of devices. For example, a web page may be embed- 
ded into each washing machine of a chain of Laundromats wherein an operator from an office computer can determine 
the machines that require servicing and schedule daily service routing to the Laundromats accordingly. 

The foregoing detailed description of the present invention is provided for the purposes of illustration and is not 
intended to be exhaustive or to limit the invention to the precise embodiment disclosed. Accordingly, the scope of the 
present invention is defined by the appended claims. p 

4s Claims 

1. A device (10) with an embedded web access mechanism, comprising: 

web server (14) that generates a device web page (18) wherein the device web page (18) provides a set of 
so user interface functions for the device (10); 

network interface (12) that enables access to the device web page (18) by a web browser (40) such that a user 
of me web browser (40) accesses the user interface functions for the device (10) through the device web page 

65 2. Thedevice (10) of daim 1. wherein the web server (14) receives an HTTP command via the network interface (12) 
and then generates an HTML file that defines the device web page (18) in response to the HTTP command. 

3. A device (10), comprising: 
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processor (200) that generates a device web page (18) wherein the device web page (18) provides a set of 
user interface functions for the device (10) and includes a set of information pertaining to the device (10); 
memory (21 0) for storing the device web page (1 8); 

input/output circuitry (220) that enables communication via a communication path (22) such that a web 
s browser (40) accesses the device web page (18) via the communication path (22). 

4. The device of claim 3, wherein the processor (200) receives an HTTP command via the input/output circuitry (220) 
and then generates an HTML file that defines the device web page (1 8) in response to the HTTP command. 

10 5. The device (10) as in claims 2 or 4, wherein the HTTP command specifies a URL corresponding to the device (10). 

6. The device (10) as in daim 2, wherein the HTML file contains a set of information pertaining to the device (10). 

7. The device (10) as in claims 2 or 4, wherein the HTML file contains a set of URLs that control a set of predeter- 
mined functions for the device (10) wherein each URL may point to a web page (18) located internal to the device 
(10) or a web page located external to the device (10). 

8. The device (10) as in claims 2 or 4, wherein the HTML file contains a hyperlink to an external web page that spec- 
ifies additional information pertaining to the device (10). 

9. A user interface method for a device (10), comprising the steps of: 

generating a device web page (18) within the device (10) wherein the device web page (18) provides a set of 
user interface functions for the device (10); 

providing access to the device web page (18) from a web browser (40) external to the device (10) such that a 
user of the web browser (40) accesses the user interface functions for the device (10) through the device web 
page (18). 

10. The method of claim 9, wherein the step of generating a device web page (18) includes the step of generating an 
30 HTMLfilethatdefinesthedevice webpage(18) in responsetoan HTTP command received from the web browser 

(40). 
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FIG. 1B 
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